Naphthoindole-based analogues of tryptophan and tryptamine: synthesis and cytotoxic properties.
The efficacy of anthracycline based anticancer drugs is limited by pleiotropic drug resistance of tumor cells. Aiming at the design of anthracyclinone congeners capable of circumventing drug resistance, we synthesized naphthoindole containing derivatives of tryptophan and tryptamine. In doing so we adapted the traditional, gramine based approach for tryptophan and tryptamine synthesis. The most potent new compound, 3-(2-aminoethyl)-4,11-dihydroxynaphtho[2,3-f]indole-5,10-dione (16), was equally cytotoxic (IC(50) within low micromolar concentrations) for human K562 leukemia and HCT116 colon carcinoma cell lines and their isogenic sublines with genetically defined determinants of altered drug response, that is, the expression of the multidrug transporter P-glycoprotein and loss of pro-apoptotic p53. Each of these mechanisms conferred resistance to the reference drug adriamycin. In contrast, naphthotryptamine 16, although less potent than adriamycin, was equally toxic for wild type cell lines and drug resistant counterparts. Moreover, at 3-5 microM 16 inhibited topoisomerase I in vitro. Thus, our novel naphthoindole based derivative of tryptamine gained new activities important for anticancer therapy, namely, suppression of topoisomerase I and the ability to overcome resistance mediated by P-glycoprotein expression and p53 dysfunction.